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(57) Abstract 



The invention relates to a method and 
package for packaging a web. In the method 
of the invention, a web (1) is slit into two 
or more narrower webs (2a to 2e) which are 
folded into superimposed layers (4). Hie 
method comprises the steps of directing the 
webs (2a to 2e) to a nip formed by two 
rotating reels (3a, 3b) and by inducing the 
webs, held alternately against the surfaces 
of the first (3a) and the second (3b) reel, 
to move with the reel the length of a 
predetermined rotational angle to provide 
folding, and joining the ends of the webs 
(2a to 2e) together so that the webs form a 
continuous whole whose length corresponds 
to the combined length of the webs. 
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Method of packaging a web, and a package produced thereby 

The invention relates to a method of packaging a web and to a 
package produced by the method. 

Webs intended for sanitary products are typically made from natural 

5 fibers, such as wood fibers, and synthetic fibers or mixtures thereof, by bind- 
ing the web by binders or bonding fibers. All web production methods are fea- 
sible, such as different wet and dry methods, including what is known as dry 
web forming and carding. By a web machine, such as a dry web machine, the 
web is typically reeled to what is known as a jumbo reel, which is then longitu- 

10 dinally slit into narrower reels of a desired width. During production, these nar- 
rower reels are distributed and fed to a preparing machine. However, the 
width of the web used in the preparing machine may be as narrow as 30 mm, 
and reeled as a round reel it does not hold together very well, and, most im- 
portantly, contains a comparatively small amount of web material. This is why 

15 reels have to be changed very often, even at intervals of a few minutes, when 
web is fed to the preparing machine. It is uneconomical to transport web either 
as a jumbo reel or as narrower reels formed by slitting, since relatively much 
waste space is bound to remain between the round reels. 

SUMMARY OF THE INVENTION 

20 It is an object of the present invention to produce a novel method 

and a package produced thereby for packaging a web, which avoid the above 
problems mainly relating to the use of round web reels in preparing machines 
and the transport of same to preparing machines. This is achieved by the 
method of packaging a web according to the invention, in which method a web 

25 is slit into two or more narrower webs which are folded into superimposed lay- 
ers. The method is characterized by comprising the steps of directing the 
webs to a nip formed by two rotating reels and by inducing the webs, held 
against the surfaces of the first and the second reel, to move with the reel al- 
ternately the length of a predetermined rotational angle to provide folding, and 

30 joining the ends of the webs together so that the webs form a continuous 
whole whose length corresponds to the combined length of the webs. Thus 
the web material forms a single continuous whole which can also be distrib- 
uted as a continuous web during further processing. Webs obtained by slitting 
from a wide web can be joined together at their ends in principle in two alter- 

35 native ways, either by joining the forward end of a web and the forward end of 
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an adjacent web together or by joining together the ends of adjacent webs in 
pairs. In the former case, the web is continuously distributed in the same di- 
rection and in the latter, alternately in opposite directions. In practice, this 
manner of distributing may affect the operation of the further processing de- 

5 vice of the web. 

The package for packaging web according to the invention is in turn 
characterized by comprising two or more side-by-side stacks of superimposed 
web layers formed by folding the web, the ends of the webs in the stacks be- 
ing joined together so that the webs form a continuous whole whose length 
1 0 corresponds to the combined length of the webs. 

The package preferably comprises around the stacks a solid outer 
casing made from e.g. corrugated cardboard or plastic film. 

When the method and package of the invention are used, the web 
material placed in a substantially parallelepiped-shaped package constitutes 
1 5 one continuous web which can be distributed as a continuous whole by a pre- 
paring machine. This avoids the need for frequent reel changes. The package 
is generally parallelepiped-shaped, completely filled by the material to be 
packaged, allowing a very high packaging density during web transport. 

The forward and tail ends of the joined continuous web in the pack- 
20 age of the invention preferably extend to the outside of the outer casing of the 
package to allow webs in several packages to be easily combined to a single 
still longer whole e.g. in view of distributing by a preparing machine. 

LIST OF DRAWINGS 

In the following the method and package of the invention will be de- 
25 scribed in greater detail with reference to the attached drawing, in which 

Figure 1 schematically shows a first exemplary embodiment of an 
equipment utilizing the method of the invention, 

Figure 2 schematically shows a second exemplary embodiment of 
an equipment utilizing the method of the invention, and 
30 Figure 3 schematically shows the operational principles of the 

method of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 schematically shows an exemplary embodiment of a pack- 
aging equipment utilizing the method of the invention. A web 1, typically made 
35 e.g. by dry forming from natural fibres, such as wood fibre, and synthetic fibres 
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or mixtures thereof by binding the web by a binder or binding fibres, is led to a 
packaging equipment employing the method of the invention. The equipment 
shown in Figure 1 comprises folding reels 3, the reels being placed in a verti- 
cal position. As will be described in more detail in association with Figure 3, 

5 while folding it, the reels pull the web 1 into a packing box 7. Before the web 1 
enters the folding reels, it is slit by slitter blades 6 into webs 2a to 2e of a de- 
sired width. The widths of the webs 2a to 2e typically vary between 200 and 
30 mm, and hence the number of webs varies correspondingly with the web 
width used and the desired web width. Such webs are typically used in^the 

10 production of sanitary products, such as sanitary napkins, panty liners, dia- 
pers etc. 

The webs 2a to 2e are directed to a nip formed by two rotating reels 
3a and 3b, and induced, held alternately against the surfaces of the first and 
second reel, to shift with the reel the length of a predetermined rotational an- 

1 5 gle to provide folding, as is shown in Figure 3. The folding reels 3, comprising 
two folding reels 3a and 3b rotating in opposite directions, simultaneously 
pulls the web 1 forward. The webs 2a to 2e are held against the surface of the 
reel by mechanical engagement of the web by means 9 and 10 disposed on 
the surface of the reel and/or by suction using underpressure, the surface of 

20 the reel being perforated in the angle area covering at least part of the surface 
of the reel. 

The ends of the slit webs must be joined together for the slit webs 
to form a continuous whole. In principle, two alternative methods can be used 
to join the webs. The first method involves joining the forward/tail end of the 
25 outermost web to the forward/tail end of the adjacent web, whose forward/ tail 
end is joined to the forward/tail end of the next web, the process continuing 
until all webs are joined to a continuous whole whose length corresponds to 
the combined length of the webs. In this method the webs are not joined until 
after folding, and therefore they cannot be folded directly into the package, 

30 such as a cardboard box or a plastic bag. This method allows the folded con- 
tinuous whole formed by the joined web stacks to be placed in the package 
only after the ends are joined. An advantage of this method is that the distrib- 
uting direction remains the same throughout the distributing of the web from 
the package. If the stacks formed by the webs 2a to 2e are side by side during 

35 distributing, the outermost web can be distributed first from top to bottom, and 
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since the tail end of the web is joined to the forward end of the adjacent web, 
said adjacent web can also be distributed from top to bottom. 

An alternative joining method, which is suitable for folding directly 
into a package, as shown by Figures 1 and 2, is to join together the forward 
5 and tail ends of the webs 2a to 2e in pairs, the pairs being formed at one end 
of the webs starting from the outermost web 2a, and at the other ends of the 
webs the pairs are formed starting from the next to the outermost web 2b. In 
this case in the embodiment of e.g. Figure 1 , the pairs of forward ends of the 
webs are formed from the webs 2a and 2b, and the webs 2c and 2d. These 
10 ends are joined together preferably before folding, so that these ends no 
longer have to be dug up from the bottom of the package after the webs have 
been folded directly into the package, which would be possible e.g. via a 
packing box bottom that could be opened. When starting the folding into the 
packing box 7, the forward end of the web 2e, which can be thought to form 
15 the last portion of the continuous web to be formed to the package, i.e. the 
end remaining at the bottom, can be left visible if desired, to allow joining it to 
one end of a continuous web disposed in another similar package. 

After the forward ends of the webs have been joined, the folding 
reels 3 start to pull the web into the packing box simultaneously folding it into 
20 superimposed layers, denoted by reference number 4 in Figure 3. By correct 
dimensioning of the reels 3a and 3b of the folding reels 3 and the packing box 
7, the box can be filled by precisely superimposed layers of folded web 1. 
Once the packing box 7 is filled, the web 1 is cut and the free tail ends of the 
webs 2a to 2e are joined together in pairs, the pairs being formed starting from 
25 the second outermost web 2b. The webs 2b and 2c are consequently joined 
together, and similarly the webs 2d and 2e are joined together at their tail 
ends. In this way several side-by-side stacks, denoted by reference number 5 
in Figure 3, are formed in the packing box 7 by folded superimposed web lay- 
ers 4, the forward and tail ends of the webs in the stacks being joined together 
30 in pairs so as to form a continuous whole whose length corresponds to the 
combined length of the webs 2a to 2e. When the package is being closed, the 
free end of the web 2a, which can be thought to form the first part of the con- 
tinuous web to be formed into the package, i.e. the end on top of the package, 
is left visible to enable one end of a web in a similar package to be joined to it. 
35 When the package of the invention, i.e. the packing box 7 in the 

case of Figures 1 and 2, is conveyed to a preparing machine, it will be possi- 
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• ble to distribute the webs from the package as a single continuous whole. In 
practice, as the box was packed via side 7b, this is accomplished by opening 
side 7a of the box 7. By grabbing the free end of the web 2a t the entire web 2a 
can be distributed from the end 7. As described above, its tail end is joined to 
5 the tail end of the web 2b, and consequently the web 2b starts to distribute 
from the package as the end of the web 2a is reached. In this way all webs 2a 
to 2e are distributed from the package as a continuous whole. When packing 
boxes 7 are placed in succession on a conveyor and the visible forward end of 
a web therein is joined to the visible tail end of the web in the preceding 

10 packing box, and, similarly, the visible tail end is joined to the visible forward 
end of the web in the next packing box, several packages can be chained on 
the conveyer, and the preparing machine does not have to be stopped even 
when the web starts to distribute from a new package. 

Figure 2 shows a second exemplary embodiment of an equipment 

15 implementing the packaging method of the invention, with the folding reels 
placed in a vertical position. Other parts of the equipment and its structure and 
operation completely correspond to those of the equipment shown in Figure 1. 
It is obvious that when studying the folding procedure of Figure 3 in particular, 
that the equipment of Figure 2 can easily fold the webs in the desired manner 

20 into adjacent stacks into a packing box 7. The equipment shown in Figure 1 
also operates in the same manner, and this is because the material of the web 
1 is typically very light, the effect of gravity thereon remaining very slight, par- 
ticularly considering that the travel speed of the web 1 is assumed to be up to 
400 meters per minute. At such a speed the web 1 is folded into the box with- 

25 out problems with the folding reels 3a and 3b pushing it into the box. If the 
web width is e.g. 38 mm, 15,000 meters of web, for example, can be packaged 
into one packing box. 

In Figure 2, the packing box 7 is placed on a lifting table 8 facilitat- 
ing the joining together of the web ends, as it will be possible to lower the 

30 packing box to the side of the folding reels 3, whereby it is easier to join to- 
gether the web ends at their forward and tail ends in the desired manner. A 
similar manner of changing the distance between the folding reels 3 and the 
packing box 7 may naturally also be applied to the embodiment of Figure 1. 

Figure 3 schematically shows how the web 1 is folded in the man- 

35 ner of the invention. The web 1 is folded by means of the reels 3a and 3b by 
rotating the reels in opposite directions so that they pull the web 1. Mechani- 
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cal grippers 9, to which the web 1 adheres by the action of a blade-like or 
strip-like projection 10, are placed at the peripheries of the diametrically 
placed reels 3a and 3b. Accordingly, the blade or metal strip 10 in one reel 
pushes the web between two spring-loaded gripper parts 9 to make the web 
5 adhere to said gripper 9. As the reels rotate forward, the reel moves the web 
along a path defined by the periphery of the reel to a position in which the web 
1 is to be detached from the reel. In Figure 3, the web is attached to the grip- 
per 9 of the reel 3a and is in a position where the web 1 must still be fastened 
to the gripper 9. 

10 Very soon after the position shown in Figure 3, the reel 3a rotates 

to a position in which the web 1 is to be detached from the gripper 9. This can 
be accomplished by means of e.g. an eccentric arrangement, which opens the 
spring-loaded gripper 9 detaching the web. At the same moment, blades 10 on 
opposite sides of the reels and the gripper 9 of the second reel have gripped 
1 5 the web 1 . In this manner the second reel 3b in turn moves the web to its side 
at a desired distance. Thus the web 1 can be folded in the manner shown in 
Figure 3 into superimposed layers 4, which form a stack 5. Let it be pointed 
out that the operation of the gripper 9 can be intensified by directing to the 
web a suction via suction openings arranged in the reel in that portion of the 
20 reel in which the web is to adhere to the reel. In fact, if desired, the entire 
gripper could be replaced by such a suction zone provided the properties of 
the web 1 allow this. On the other hand, the grippers outlined in Figure 3 
achieve this reliably enough. 

The ends of the webs 2a to 2e can be joined together in many al- 
25 ternative ways depending partly on the properties of the web, such as tear 
resistance, and future use of the web, e.g. if the joint can be left in the finished 
product or should a product containing a joint be rejected. Depending on these 
conditions, the webs can be joined by: sewing, taping, gluing, needling, hot 
sealing, ultrasound sealing, stapling or the like. 
30 As shown above in Figures 1 and 2, the web 1 is. folded into a 

packing box 7. However, it is feasible that the package is not such a box 7, but 
e.g. merely a plastic film. It is feasible that the web 1 is folded into a bag made 
of plastic film and bearing against a suitable holder. As to the web stacks 
which are result of folding the web, it is not very relevant what kind of outer 
35 casing supports them, as long as it allows the webs to be folded and distrib- 
uted in the manner described, and the web stacks to be conveyed to the pre- 
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paring machine. Similarly, if the web is not placed in the package until after 
folding and joining of the ends, the outer cover of the package can be either a 
box or a plastic film, which is able to hold the stacks together suitably 
squeezed to achieve an optimal packaging density. 

The method and package of the invention for packaging a web 
have been described above only by means of some exemplary embodiments 
and it is to be understood that the described solutions can be varied to some 
extent without deviating from the scope defined by the attached claims. 
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CLAIMS 

1. A method of packaging a web, in which method a web (1) is slit 
into two or more narrower webs (2a to 2e) which are folded into superimposed 
layers (4), characterized by comprising the steps of 

5 directing the webs (2a to 2e) to a nip formed by two rotating reels 

(3a. 3b) and by inducing the webs, held alternately against the surfaces of the 
first (3a) and the second (3b) reel, to move with the reel the length of a pre- 
determined rotational angle to provide folding, and 

joining the ends of the webs (2a to 2e) together so that the webs 

10 form a continuous whole whose length corresponds to the combined length of 
the webs. 

2. A method as claimed in claim ^characterized by joining 
the ends of the webs (2a to 2e) together by joining the forward/tail end of the 
outermost web (2a) to the forward/tail end of the adjacent web (2b), whose 

15 forward/ tail end is joined to the forward/tail end of the next web (2c), the 
process continuing until all webs (2a to 2e) are joined to a continuous whole 
whose length corresponds to the combined length of the webs. 

3. A method as claimed in claim 1, characterized by joining 
the forward and tail ends of the webs (2a to 2e) in pairs, the pairs being 

20 formed at one end of the webs starting from the outermost web (2a), and at 
the other ends of the webs the pairs being formed starting from the next to the 
outermost web (2b), the webs of the stacks forming a continuous whole whose 
length corresponds to the combined length of the webs. 

4. A method as claimed in claim ^characterized by hold- 
25 ing the webs against the surface of the reel (3a, 3b) by mechanical engage- 
ment of the web by means (9, 10) disposed on the surface of the reel and/or 
by suction using underpressure. 

5. A method as claimed in claim 1, characterized by joining 
the ends of the webs together by one or a combination of the following man- 

30 ners: sewing, taping, gluing, needling, hot sealing, ultrasound sealing, stapling 
or the like. 

6. A package for packaging a web, characterized by com- 
prising two or more side-by-side stacks (5) of superimposed web layers (4) 
formed by folding the web, the ends of the webs (2a to 2e) in the stacks (5) 
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being joined together so that the webs form a continuous whole whose length 
corresponds to the combined length of the webs. 

7. A package as claimed in claim 6, characterized by the 
ends of the webs (2a to 2e) being joined together by joining the forward/tail 

5 end of the outermost web (2a) to the forward/tail end of the adjacent web (2b), 
whose forward/ tail end is joined to the forward/tail end of the next web (2c), 
the process continuing until all webs (2a to 2e) are joined to a continuous 
whole whose length corresponds to the combined length of the webs. 

8. A package as claimed in claim 6, characterized by the 
10 forward and tail ends of the webs (2a to 2e) being joined together in pairs, the 

pairs being formed at one end of. the webs starting from the outermost web 
(2a), and at the other ends of the webs the pairs being formed starting from 
the next to the outermost web (2b), the webs of the stacks forming a continu- 
ous whole whose length corresponds to the combined length of the webs. 
15 9. A package as claimed in claim 6, characterized by the 

ends of the webs being joined together by one or a combination of the follow- 
ing manners: sewing, taping, gluing, needling, hot sealing, ultrasound sealing, 
stapling or the like. 

10. A package as claimed in claim 6, characterized by fur- 
20 ther comprising around the stacks (5) a solid outer casing (7) made from e.g. 

corrugated cardboard or plastic film. 

1 1 . A package as claimed in claim 10, characterized in that 
the forward and tail ends of the joined continuous web are disposed outside 
the outer casing of the package. . 
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